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- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 

Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p) (5) 
because they do not include the following reference sign(s) mentioned in the 
description: "part C" and "part B" on page 14 lines 14, 15, and 17. Corrected drawing 
sheets in compliance with 37 CFR 1 .121(d) are required in reply to the Office action to 
avoid abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p) (5) 
because they include the following reference character(s) not mentioned in the 
description: "9" in figure 1 . Corrected drawing sheets in compliance with 37 CFR 

1 .121(d), or amendment to the specification to add the reference character(s) in the 
description in compliance with 37 CFR 1.121(b) is required in reply to the Office action 
to avoid abandonment of the application. Any amended replacement drawing sheet 
should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" 
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or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

3. Claims 1, 2, 3, and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ogawa (US 4896049) in view of Hara et al. (US 5581094) and Kalkhoran et al. (US 
5726440). 

Re claims 1 and 3: Ogawa teaches a spectroscopic sensor comprising (fig. 3c): 
(a) a semiconductor substrate (1 ); (b) a first diffusion layer provided on the 
semiconductor substrate (13); (c) a second diffusion layer provided at a part of the first 
diffusion layer (15); and (d) an electrode film (14) provided on the first diffusion layer 
(see fig. 3c) with an insulating film provided there between (6, 6'). Ogawa does not 
teach the electrode film transmitting incident light and being applied with a gate voltage, 
wherein (e) the gate voltage is varied, the depth from the surface of the first diffusion 
layer in which electrons generated by the incident light are captured is varied so as to 
correspond to the gate voltage, and a current indicating the quantity of the electrons is 
measured, thereby measuring wavelength and intensity of the incident light. Hara 
teaches a spectroscopic sensor comprising (fig. 4) the electrode film transmitting 
incident light (53), and being applied with a gate voltage (55), wherein (e) the gate 
voltage is varied (col. 25, lines 31-32), the depth from the surface of the first diffusion 
layer (57) in which electrons generated by the incident light are captured is varied so as 
to correspond to the gate voltage (col. 25, lines 33-35), and a current indicating the 
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quantity of the electrons is measured, thereby measuring intensity of the incident light 
(col. 25, lines 64-67, col. 26, lines 36-43). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to combine the spectroscopic 
sensor of Ogawa with the varying voltage applied to the electrode of Hara to have 
increased light utilization factor and an enhanced sensitivity (Hara, col. 26, lines 47-49). 
Ogawa as modified by Hara does not teach that the spectroscopic sensor wherein the 
depth from the surface of the first diffusion layer in which electrons generated by the 
incident light are captured is varied so as to correspond to the gate voltage, and a 
current indicating the quantity of the electrons is measured, thereby measuring 
wavelength. Kalkhoran teaches a wavelength selective photodetector (fig. 1, fig. 2) that 
is dependent upon the thickness of a p-type doped layer (108, fig. 2)(col. 5-6, lines 66- 
67, lines 1-12). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to combine the spectroscopic sensor of Ogawa as modified by 
Hara with the wavelength measuring technique of Kalkhoran in order to have a filter- 
less wavelength sensor (col. 2, lines 28-29). 

Re claim 2: Ogawa in view of Hara and Kalkhoran teaches the method for 
measuring incident light, wherein the number of times of varying the gate voltage is set 
according to the type of the incident light (Hara, col. 6, lines 13-14). 

Re claim 4: Ogawa teaches the spectroscopic sensor, wherein the first diffusion 
layer (15) comprises a p-type diffusion layer (col. 3, lines 13-14, the drawing states 15 
that is what the spec, should state), the second diffusion (13) layer comprises an n+ 
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diffusion layer (col. 3, line 12), and the semiconductor substrate (1) comprises an n-type 
semiconductor substrate (col. 7, lines 54-58). 

4. Claim 5 rejected under 35 U.S.C. 103(a) as being unpatentable over Ogawa (US 
4896049) as modified by Hara et al. (US 5581094) and Kalkhoran et al. (US 5726440) 
as applied to claim 3 above, and further in view of Ogawa et al. (US 4345021 ). 

Re claim 5: Ogawa '049 as modified by Hara and Kalkhoran teaches the 
spectroscopic sensor, wherein the electrode film (14) being applied with a gate voltage 
is a poly-silicon film (col. 9, line 12, poly-silicon is the same as polycrystalline silicon). 
Ogawa as modified by Hara and Kalkhoran does not teach wherein the electrode film 
being applied with a gate voltage is a polycrystalline silicon film doped with an impurity. 
Ogawa '021 teaches the use of a transparent electrode film (26) doped with impurities 
(col. 4, lines 33-37). It would have been obvious to one of ordinary skill at the time the 
invention was made to combine the gate electrode film of Ogawa '049 as modified by 
Hara and Kalkhoran with the electrode doped with an impurity of Ogawa '021 in order to 
more efficiently transmit light to the diffusion layer providing for a better measurement of 
incident light applied to the sensor. 

Allowable Subject Matter 

5. Claims 6-8 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 
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Re claim 6: The prior art of record individually or in collaboration fails to teach a 
spectroscopic sensor, wherein the gate voltage is varied, the depth from the surface of 
the first diffusion layer in which electrons generated by the incident light are captured is 
varied so as to correspond to the gate voltage, and a current indicating the quantity of 
the electrons pf the electrons is measured, thereby measuring wavelength and intensity, 
wherein the spectroscopic sensor array is switched with a shift register formed with the 
spectroscopic sensor array to read signals, the depth for capturing electrons is varied to 
measure signals at each time, and the intensities of wavelengths of red, green, and blue 
are calculated from the signals to output color image signals. 



Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Nozaki et al. (US 4677289). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JENNIFER BENNETT whose telephone number is 
(571)270-3419. The examiner can normally be reached on Monday - Friday 0730 - 
1700 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. B./ 



/Georgia Y Epps/ 

Supervisory Patent Examiner, Art Unit 2878 



